Extent of single-stranded DNA required for efficient TraI helicase activity in vitro.
The IncF plasmid protein TraI functions during bacterial conjugation as a site- and strand-specific DNA transesterase and a highly processive 5' to 3' DNA helicase. The N-terminal DNA transesterase domain of TraI localizes the protein to nic and cleaves this site within the plasmid transfer origin. In the cell the C-terminal DNA helicase domain of TraI is essential for driving the 5' to 3' unwinding of plasmid DNA from nic to provide the strand destined for transfer. In vitro, however, purified TraI protein cannot enter and unwind nicked plasmid DNA and instead requires a 5' tail of single-stranded DNA at the duplex junction. In this study we evaluate the extent of single-stranded DNA adjacent to the duplex that is required for efficient TraI-catalyzed DNA unwinding in vitro. A series of linear partial duplex DNA substrates containing a central stretch of single-stranded DNA of defined length was created and its structure verified. We found that substrates containing >or=27 nucleotides of single-stranded DNA 5' to the duplex were unwound efficiently by TraI, whereas substrates containing 20 or fewer nucleotides were not. These results imply that during conjugation localized unwinding of >20 nucleotides at nic is necessary to initiate unwinding of plasmid DNA strands.